Introduction
Historically, the term "dual diagnosis" was first established in the USA during the 1980's. The use of this term in Europe started more recently. Dual diagnosis refers to cases of a) individuals suffering from an addictive disorder who also exhibit some psychiatric symptoms at the same time, b) individuals suffering from a serious mental disorder who also use psychoactive substances, c) individuals with co-occurring mental disorder and substance use disorder, and d) individuals that had both types of disorder at some point of their life, but not necessarily at the same time [1] . As Rostad and Checinski (1996) point out, the nature of this cooccurrence is complex, often causing confusion to the scientific community where no consensus is yet established regarding the concept of dual diagnosis [2] .
The study of dual diagnosis as a phenomenon started during the late 1970's, when Woody and Blaine (1979) found a significant relationship between depression and substance use in individuals undergoing treatment for substance use [3] [4] [5] . During the decades that followed, numerous studies have shown that around 50-75% of individuals undergoing treatment for substance use suffered from a mental disorder at the same time. In addition, around 20-50% of individuals undergoing treatment for a mental disorder suffered from a substance use disorder as well [4] . More recently, Vergara-Moragues et al. (2012) examined the co-occurrence of mental disorders in cocaine dependent individuals, aged 20-55, who received treatment during the years 2008-2010 [6] . They found that more than 65% of the participants could be diagnosed with lifetime dual diagnosis, with 55.5% of them having a cooccurring Axis I disorder and 30.4% having a co-occurring Axis II disorder. Regarding Axis I disorders, mood disorders were the most common (31.3%), followed by anxiety disorders (23.8%), Arias et al. (2013) found that 74.4% of cocaine dependent outpatients could be diagnosed with dual diagnosis, with mood disorders and anxiety disorders as the most common co-occurring mental disorders [7] . High percentages of personality disorders were also reported, with antisocial personality disorder as the most common. Opioid dependents also exhibit high rates of co-occurring lifetime mood disorders, with major depressive disorder as the most frequent [8] .
Differences in Psychopathology among
In addition, Κωνσταντίνου, Παπαδοπούλου, Διαμαντής, Φούντα and Κραμβής (2014) showed that individuals at the beginning of buprenorphine substitution therapy demonstrate high symptoms of psychopathology [9] . According to SCL-90-R scores, they exhibit high symptoms of somatization, obsession-compulsion, interpersonal sensitivity, depression, anxiety and paranoid ideation, along with high positive symptoms distress index. A large-scale study by Wu, Gersing, Swartz, Burchett, Li, and Blazer (2013) showed that 24.9% of individuals receiving treatment for mental health issues suffered from dual diagnosis [10] . The most common mental disorders in participants with dual diagnosis, were mood disorders (54.2%), followed by anxiety disorders (24.5%) and at lower percentages by personality disorders (13%), psychotic disorders (11.1%), adjustment disorder (7.3%), dementia and other cognitive disorders (54%), disorders usually first diagnosed in infancy, childhood or adolescence (4.8%), somatoform disorders (2%) and eating disorders (1.8% [11] [12] [13] [14] [15] [16] .
In an interesting study, Havassy, Alvidrez, and Owen (2004) compared dual diagnosis patients receiving treatment either in mental health services or in substance use treatment programs [17] . They reported that 60% of all patients in mental health services suffered from dual diagnosis, while 49% of substance use treatment program patients had dual diagnosis. It is important to note that this difference between the two percentages was statistically significant. Regarding the rates of specific disorders, schizophrenia and other psychotic disorders, as well as mood disorders were higher among mental health service patients, while anxiety disorders were higher among substance use treatment program patients. c) The two disorders are caused by a common etiological factor, such as brain dysfunction, genetic predisposition, early exposure to stressful events or traumas.
d) The mental disorder and substance use interact and maintain each other.
Studies show that patients with dual diagnosis demonstrate poorer prognosis than patients with a single diagnosis [18, 19] .
Moreover, it appears that the length of stay at therapy is significantly less in the case of individuals with dual diagnosis [15, 19] , while the use of health services and the frequency of hospitalizations are significantly higher [20, 21] . In addition individuals with dual diagnosis demonstrate higher suicide rates [20, 22] , as well as higher conviction rates [23] and imprisonment rates (Drake and Muesser, 2000) . Ding et al. (2011) suggested that the mental health status of an individual could be an important predictive factor for the length of stay in therapy. Thus, considering the serious consequences of dual diagnosis and the significance of effective treatment methods, an initial assessment of mental health status is vitally important in units providing treatment for patients with dual diagnosis [15] . It is important to note here that individuals with dual diagnosis often receive treatment either in mental health services or substance use treatment programs, where it is possible that they receive treatment for only one of the two diagnoses, or for both. The last few years, professionals in mental health services as well as substance use treatment programs of Cyprus have noticed an increase of individuals with dual diagnosis receiving treatments in mental health services and substance use treatment programs. This phenomenon raises concerns to the professionals regarding differential diagnosis and efficient treatment methods aiming at harm reduction. Therefore, research on the differences in mental health characteristics regarding patients in mental health services and patients in substance use treatment programs is much needed.
The purpose of this study is a) to examine the differences in psychopathology between patients with dual diagnosis receiving treatment for mental disorders in mental health services and those receiving treatment for substance use disorders in substance use treatment programs, and b) to suggest possible predictive factors affecting psychopathology. Moreover, this study aims to promote the development of a dual diagnosis knowledge database in Cyprus.
Materials and Methods

Participants and data collection
Participants were 80 individuals with dual diagnosis (77.5% males and 22.5% females), aged 18-70, receiving treatment either for substance use disorders or for mental disorders in substance use treatment programs, emergency units, psychiatric hospitals and mental health rehabilitation units across Cyprus. They were grouped into two categories: mental health service patients (n=40) and substance use treatment program patients (n=40). Dual diagnosis treatment was not provided to any of the participants.
The questionnaires were administered individually by the Dual Diagnosis: Open Access ISSN 2472-5048 researcher, at the treatment units. Data were collected from January to March 2014, as part of a larger study for the needs of the researcher's doctoral thesis. The researcher visited the treatment units twice a week during the data collection period and interviewed all patients with dual diagnosis who were present at the units. The study was explained in detail and informed consent was requested in order to continue to the completion of the questionnaires.
Inclusion and exclusion criteria
Inclusion and exclusion criteria for participants were as follows:
• Participant must be sober during the assessment.
• Participant must be able to provide data which meet the quality standards necessary for data analysis
Processes.
• Participant must not be in a psychological state that puts them or other people in danger.
• Participant must not suffer from any brain damage or any cognitive or mental disorder due to a general medical condition.
• Participant must be over 18 and under 70 years old.
Instruments
European addiction Severity Index-EuropASI [24] . EuropASI is an adaption of the Addiction severity index -ASI 5 th Edition for the European population. The purpose of this instrument is to determine the severity of addiction to psychoactive substances [25] . It is a semi-structured interview, containing 30 questions, mainly used for diagnostic purposes and assessment of treatment outcome. The instrument consists of eight domains: general information, medical status, chemical use, employment/ support, family/social relationships, legal status, and psychiatric/ psychological status [25] . EuropASI is considered as a valid and reliable tool for assessing the severity of substance use in psychiatric populations. Test-retest reliability has been reported at 0.89. It has been translated in Greek and used in Cyprus as well by trained interviewers [26] . In this study, the first domain of EuropASI (General Information) is used for the collection of information regarding the medical and legal history of participants.
Symptom Checklist-90-Revised (CL-90-R)
Designed by Derogatis (1994) , this instrument assesses psychological problems and identifies symptoms of psychopathology [27] . It consists of 90 items rated on a 5-point scale, assessing psychiatric disturbance in nine dimensions: somatization, obsession-compulsion, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation and psychotism. In addition, three global indices of distress are calculated based on the nine dimensions: the General Severity Index (GSI), which reflects the extend of the current psychiatric disturbance, the Positive Symptom Total (PST), which reflects the number of questions rated above 1 point, and the Positive Symptom Distress Index (PSDI), which reflects the intensity of the symptoms. SCL-90-R has been successfully used to measure the psychological functioning of substance use populations. It is considered as a highly valid instrument [28, 29] . Studies reported high levels of internal consistency for each of the nine dimensions, as well as high test-retest reliability [28] . This study uses the Greek version of SCL-90-R, which is also considered as a valid and reliable measure.
Data collection
The Statistical Package for Social Sciences (SPSS) version 20.0 was used for data analysis. Descriptive statistics were used for demographic characteristics and t-test was used to determine the differences in psychopathology between patients in mental health services and patients in substance use treatment programs. Furthermore, logistic regression analysis was conducted in order to determine factors affecting psychopathology. 
Results
General information
Logistic regression analysis results
The association between Type of Unit and the 10 dimensions of the SCL-90-R was investigated using logistic regression analysis ( Table 5 ).The results revealed that patients of the substance use treatment programs presented lower levels of paranoid ideation and psychoticism. An additional logistic regression analysis was conducted to examine the association between Use of cannabis in the last 30 days and the 10 dimensions of the SCL-90-R ( Table-6 ). The results revealed that patients that used cannabis in the last 30 days had higher levels of depression, anxiety, paranoid ideation and psychoticism, but lower GSI.
Discussion
This study aimed to examine the differences in psychopathology between patients with dual diagnosis receiving treatment for mental disorders in mental health services and those receiving treatment for substance use disorders in substance use treatment programs and to suggest possible predictive factors affecting psychopathology. It was found that mental health service patients had significantly higher obsession-compulsion, interpersonal sensitivity, depression, anxiety, and paranoid ideation and psychotism symptoms in comparison to substance use treatment program patients. Moreover, they presented higher severity of symptoms and higher distress because of the positive symptoms. The results of the logistic regression analysis also confirmed that patients of the substance use treatment programs presented lower levels of paranoid ideation and psychoticism. This finding is partly in line with Havassy et al. (2004) , who revealed higher rates of schizophrenia and other psychotic disorders, as well as mood disorders in mental health service patients. However, in contrast with the present study, they found that anxiety disorders were higher among substance use treatment program patients [17] . Cannabis use in the last 30 days predicted higher levels of depression, anxiety, paranoid ideation and psychoticism, but lower GSI in the present study. This result should raise concerns in the scientific community since the main substance used in most cases was cannabis, followed by cocaine, both in mental health services and substance use treatment programs.
Researchers suggest that cannabis use may facilitate the onset of schizophrenia and other psychotic disorders in predisposed individuals at a younger age [30, 31] . According to Wu et al. (2013) , cannabis is the main substance used by patients with dual diagnosis in mental health services at the age range of 18-24, while cocaine is the main substance used at the age range of 25-44 [10] .
Mean age of first substance use was around 17 and did not differ 
T-test results between SCL-90-R and type of unit
The comparison of scores in all dimensions and the three global indices on SCL-90-R between participants from mental health services and those from substance use treatment programs showed that patients with dual diagnosis of mental health services demonstrated significantly higher scores in the dimensions of obsession-compulsion, interpersonal sensitivity, depression, anxiety, paranoid ideation and psychotism. Moreover, GSI and PSDI were also significantly higher in the mental health services group ( significantly across units or gender. However, the majority of participants in this study are males, revealing that dual diagnosis is more frequent in males, which is also evident in other studies [32] . Furthermore, it appears that mental health patients often present more than one mental health disorder. Similar results concerning patients with dual diagnosis are evident in other studies as well, without reporting any comparison of mental health service and substance use treatment program patients. For example, Lechner et al. (2013) showed that more than a third of patients with dual diagnosis report more than one mental health disorder [16] . Ding et al. (2011) also revealed high rates of more than one disorder [15] .
Participants of this study demonstrated high rates of hospitalizations, outpatient visits for psychological problems and prison time, with mental health service patients presenting higher means in these characteristics. Outpatient visits were almost more than three times higher and prison time was about twice as high in the case of mental health patients. There are numerous studies showing that the use of health services, frequency of hospitalizations [20, 21] , and conviction rates and imprisonment rates are generally higher in patients with dual diagnosis [22, 23] . However, the comparison of mental health patients and substance use treatment program patients was not given any emphasis in the relevant literature in previous years.
The results of this study emphasize the need for further investigation regarding the characteristics and the differences of psychopathology between patients with dual diagnosis receiving treatment in mental health services and those receiving treatment in substance use treatment programs. Special emphasis should be given to the study of the association between cannabis use and psychopathology. The investigation of interaction mechanisms between the mental disorder and the substance use disorder in individuals with dual diagnosis, as well as their effects on the course of treatment, is vitally important.
Conclusion
This is the first study to compare specific symptoms of psychopathology among patients with dual diagnosis of mental health services and substance use treatment programs. Overall, this study showed that patients with dual diagnosis receiving treatment in mental health services demonstrated higher symptoms of psychopathology regarding obsession-compulsion, interpersonal sensitivity, depression, anxiety, paranoid ideation and psychotism, in comparison to those receiving treatment in substance use treatment programs. Mental health service patients also exhibited higher severity of symptoms and higher distress because of the positive symptoms. Cannabis use in the last 30 days appeared to predict higher levels of depression, anxiety, paranoid ideation and psychoticism in both types of unit. On a practical level, the results of this study emphasize the need of an initial assessment policy regarding psychopathology in individuals receiving detoxification and symptoms of substance use in individuals receiving treatment for mental disorders. Individuals with dual diagnosis are in need for a specialized treatment approach, requiring the differentiation of programs offered by mental health services and substance use treatment programs. The relevant literature suggests the development of integrated therapies, which have demonstrated significant results in decreasing rates of hospitalizations, service utilization, legal problems and convictions suggest the utilization of a combination of treatments, such as psychotherapy, cognitive and pharmacological interventions [33, 34] . Dual diagnosis therapy programs should be tailored according to the individual needs of each patient and should be provided on a continuous basis in both mental health and substance use treatment programs. The effective application of such programs requires continuous and efficient communication between the two types of units, as well as specialized training of health professionals. In addition, this study highlights the need for further research on the subject, as well as the necessity of the development of a dual diagnosis knowledge database in Cyprus.
Limitations
This study did not address causal relationships between psychopathology and substance use. Factors contributing to the differences revealed were not examined. Differences in psychopathology may precipitate the onset of substance use or the onset of a fully diagnosable mental health disorder, or substance use may lead to symptoms of psychopathology and to the development of a mental health disorder. Another limitation is that results are solely based on a self-report instrument, not combined with other research methods. However, the questionnaire used in this study is considered as a valid and highly reliable instrument.
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